INTRODUCTION {#sec1-1}
============

Cervical cancer is considered preventable, as the premalignant stages can be detected by exfoliative cytology like a Papanicolaou (Pap) smear examination. Nowadays, cytology along with Human Papilloma Virus (HPV) testing is being assessed as a screening test for cervical cancer in the developed countries. Similar to other DNA viruses\[[@ref1]\] (e.g., Adenovirus, Hepatitis B virus, etc.), HPV is detected by DNA testing with polymerase chain reaction (PCR) or Hybrid capture (HC). However, in the setting of a developing country the Pap test is useful as a screening modality, which is ultimately geared toward the reduction of cervical cancer--related mortality by the earlier detection of premalignant lesions.

Cervical epithelial cell abnormalities in the Pap smear represent a spectrum of intraepithelial lesions that lie along the pathway, from mild-to-severe dyskaryosis to invasive cancer.\[[@ref2]\] The significance as well as consequence of cervical cytology with atypia or dyskaryosis has been extensively studied.\[[@ref3][@ref4]\] According to the 2001 Bethesda System\[[@ref5]\] for reporting cervical cytological diagnoses, epithelial cell abnormalities originate in the squamous or glandular cells. The category of atypical squamous cells (ASC) includes ASC-US (ASC of undetermined significance) and ASC-H (ASC, cannot exclude high grade squamous intraepithelial lesions). The positive predictive value for HSIL (High-grade squamous intraepithelial lesion) in ASC-H is higher than in ASC-US, but not as high as in the category of HSIL.\[[@ref6]\] The generic term squamous intraepithelial lesion (SIL) is subdivided into lesions showing perinuclear halo and mild dyskaryosis, termed as Low-grade squamous intraepithelial lesion (LSIL) and lesions showing moderate-to-severe dyskaryosis and carcinoma *in situ*, termed as HSIL. The category of "atypical glandular cells" is designated as AGC. Smears showing no epithelial abnormalities are depicted under the category of Negative for intraepithelial lesion or malignancy (NILM), in the revised Bethesda system.

Screening with Pap smear has been seen to be accompanied by a dramatic reduction in the incidence of invasive cervical cancer in different countries of the world. To date two types of Pap tests are in use: conventional and liquid-based cytology. Even as the liquid-based test is popular in the developed countries, in low resource settings, a conventional Pap test is the mainstay screening system. Various studies reveal that a majority of the cervical cancer mortality of the world comes from developing countries.\[[@ref7]--[@ref9]\] This may be attributed to the absence of an efficient cervical cancer screening system. Therefore, it is important to know the overall scenario of epithelial cell abnormality in the Pap smear, in a developing country like Bangladesh. Again, in order to counsel women and to organize a public health system for cervical cancer screening by Pap smear examination, it is imperative to know the pattern of premalignant and malignant lesions.

Standardization of the Pap smear reporting by the use of the revised Bethesda System has unified various overlapping terminologies and has included specific statements regarding specimen adequacy, general categorization, interpretation, and results. Hence, we have undertaken the present study using the revised Bethesda System, with the intention of finding out the prevalence of epithelial cell abnormality in the Pap smear of women visiting the Gynae Outpatient Department (GOPD) of a tertiary hospital in Bangladesh, and to carry out a clinicopathological and demographical analysis, to establish the pattern of epithelial cell abnormality in the Pap smear among the women visiting the hospital.

MATERIALS AND METHODS {#sec1-2}
=====================

A cross-sectional descriptive study was carried out in the Department of Pathology, Chittagong Medical College, Chittagong, Bangladesh, from the months of February to September, 2010. After taking a history (regarding parity, menstrual history, and duration of married life) and recording the findings (healthy or unhealthy) of per vaginal examination of the patients, the Pap smear was collected with the help of a wooden Ayer spatula. The smear was immediately fixed in alcohol for 30 minutes. Then Pap staining was done followed by light microscopy and slide interpretation. A total of 1699 slides were examined. Epithelial cell abnormality was detected in a total of 139 patients. Specimen adequacy as well as reporting was assessed according to the revised 2001 Bethesda system. Unsatisfactory smears were repeated. All patients with epithelial cell abnormalities were referred for colposcopy according to the standard procedure and recommendations.\[[@ref10]\]

RESULTS {#sec1-3}
=======

Among the 1699 Pap smears submitted, 139 (8.18%) revealed cervical epithelial cell abnormality \[[Table 1](#T1){ref-type="table"}\]. The age range of the 1699 patients was 15 -- 82 years. The age of the patients with an abnormal Pap smear was between 21 and 70 years, with the mean age being 41.97 years. The most frequent epithelial cell abnormality was LSIL \[[Figure 1](#F1){ref-type="fig"}\]. Altogether 26 Pap smears revealed high grade lesions and malignancy, most of which were found to be in women who belonged to the 30 -- 39 and ≥ 45 year age group. A total of 75 (53.96%) women were in the 20 -- 44 year age group and 64 (46.04%) were in the ≥ 45 year age group \[[Table 2](#T2){ref-type="table"}\]. The mean parity was 4.34 and the parity of a majority (45.32%) of patients was ≥ 5 \[[Table 3](#T3){ref-type="table"}\].
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Percentage of different categories of cervical cytological diagnoses in Pap smear
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![Pattern of cervical epithelial cell abnormalities in a total of 139 positive Pap smears (February -- September, 2010): LSIL 108(77.7%); HSIL 20(14.39%); ASC-US 3(2.15%); AGC 2(1.44%)](CJ-8-8-g002){#F1}
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Number of patients with epithelial cell abnormality in Pap smear in different age groups
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Number of parity among the patients with abnormal Pap smear
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In the per vaginal examination, the cervix was taken as unhealthy when it revealed the presence of any of the following features, alone or in any combination: broadening of cervix, hypertrophy, ulceration, erosion, growth, Nabothian cyst, tear, and increased vascularity. A cervix that was smooth, pink, tubular, with a centrally placed external os was considered healthy. Approximately one-third of the patients with an abnormal Pap smear result had a healthy cervix.

In the context of a country like Bangladesh where premarital sex is forbidden, age at first marriage can be taken as the age at the first sexual intercourse. The present study demonstrated that the average age at first marriage was around 16 \[[Table 4](#T4){ref-type="table"}\].
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Age at first marriage of the patients with abnormal Pap smear
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DISCUSSION {#sec1-4}
==========

To date there are no published data from Bangladesh concerning the pattern of epithelial cell abnormality in Pap smear. In this study, we have applied the revised Bethesda System, which will obviously, to some extent, provide an idea about the overall picture of the epithelial cell abnormality in the Pap smear cytology of a developing country. Various studies on the prevalence of cervical epithelial cell abnormality in the Pap smear revealed 4.3% in a tertiary hospital in Kuwait,\[[@ref11]\] 5% in a large referral hospital in Saudi Arabia,\[[@ref12]\] 0.95% in Jewish Israeli women,\[[@ref13]\] 1.66% in the Western region of Saudi Arabia,\[[@ref14]\] and 7.9% in South-western Saudi Arabia.\[[@ref15]\] However, unlike the previous studies, our study showed a raised prevalence (8.18%). This may be explained by the fact that these patients did not visit the tertiary health institute for cancer screening purpose, but rather with specific gynecological complaints, such as, something coming down per vaginum, mass descending per vaginum, lower abdominal pain, and abnormal vaginal bleeding or discharge. It is notable that they had come to visit the hospital when the dyskaryotic changes in the cervical epithelium had already occurred. All these patients were married and most of them were multipara, the mean parity being 4.34.

Edelman *et al*,\[[@ref16]\] studied Pap smears from 29295 females over a period of one year and the Pap smear abnormalities were as follows: 9.9% ASC-US, 2.5% LSIL, 0.6% HSIL, and 0.2% invasive cancer. They also showed that adolescents with an age range of 13 -- 22 years had a significantly higher rate of LSIL. Another study in Brazil,\[[@ref11]\] where 1822 441 Pap smears were examined over a period of five years, showed that low-grade lesions were common among women in the age group of 15 -- 30 years, while high-grade lesions were frequently encountered among women in the age group of 25 -- 45 years. Patients older than 40 years had the greatest incidence of invasive cancer. In comparison to the previous studies our study revealed the following scenario: 0.18% ASC-US, 0.12% Atypical glandular cells (AGC), 6.36% LSIL, 1.18% HSIL, and 0.35% malignancy. The most frequent finding in our study was LSIL. Age incidence for low-grade lesions was in the reproductive age, with a peak in the 35 -- 39 year age range. Another peak was seen in the ≥ 45 year age group. One of the significant discrepancies between our study and the previously published data from other countries is the lower rate of ASC-US and higher rate of LSIL. We assume that as the women included in our study were never routinely screened and / or re-screened, they presented with an advanced / definitive form of cytological interpretation in the cervical smear, and thus, LSIL rate was higher. Following the revised Bethesda System we designated those smears as ASC-US, which showed borderline changes that fell short of a definitive SIL interpretation, that is, the smears that were only suggestive of LSIL or SIL of indeterminate grade, were diagnosed as ASC-US. The overall insubstantial Pap smear screening scenario along with a drop out of some cases to private clinics could be a possible explanation for the significant variation in the percentage of ASC-US and LSIL from other studies of the world. Again, it was speculated that many of the ASC-US cases remained unattended, and if there was a regular, well-organized Pap smear screening system it was not unlikely that the ASC-US rate would have been higher. In addition, the criteria for ASC-US might differ subtly among laboratories due to technical differences in the slide preparation, as described in the revised Bethesda System. High-grade lesions were more common in women of ≥ 45 and 35 -- 39 year age groups. Briefly, a bimodal age distribution was detected in the epithelial cell abnormality with the bulk being diagnosed in the ≥ 45 year age group. The present study also showed a wide age range (21 -- 70 years). The mean age for these abnormal Pap smears was 41.97 years.

Previous studies indicate that the most common age to develop carcinoma cervix is between 40 and 50 years and the precursor lesions occur 5 -- 10 years prior to developing invasive cancer.\[[@ref17]\] It is interesting to note that 46.04% of the patients included in our study are in the ≥ 45 year age group, and are in the peri-/postmenopausal age. Both low- and high-grade lesions of the cervix were more commonly seen in these patients than in any other age group. This finding can be explained by the fact derived from previous studies that older age groups are among the under users of pap screening.\[[@ref18]\] In the perspective of a developing country like Bangladesh, the reasons may be illiteracy, lack of awareness about cancer screening, and expenditure of the test. Besides, unavailability of cytological screening in the rural and suburban areas adds to the problem. The average life expectancy of people has increased and therefore if the low-grade cervical lesions persist and progress, then there is every chance that these women are at risk of developing higher grade lesions in the future. Again it is documented that the rate of progression of most lesions destined to become invasive cancer is generally considered to be slow, and one might therefore anticipate that a negative history before the age of 50 would considerably reduce the risk of positive cytology or histology in women of age 50 -- 64 years, which is considered the upper age range in developed countries.\[[@ref19]\] Our findings call attention to the need for cytological screening in this older age group of patients and the need to create awareness about cervical cancer for motivating them to attend screening.

A total of 45 patients with abnormal Pap results had a healthy-looking cervix. Eighteen of these patients were in the age group of 45 years or above. It is interesting to note that while 39 of these patients showed LSIL, four showed HSIL, and two showed malignancies in the Pap smear. This signifies that cervical cancer screening, based only on clinical impression and visual examination, is quite unpredictable in relation to cytological screening. This also connotes the value of universal cervical cancer screening, irrespective of an unhealthy or healthy looking cervix. In a large randomized controlled trial in India, Visual Inspection with Acetic acid (VIA) significantly prevented cervical cancer incidence and mortality in women aged 30 -- 39 years. However, the same was not seen in case of older ages.\[[@ref20]\] VIA may be the only screening approach applicable in many low-resource settings like ours. Nevertheless, the poor performance of this test due to non-visualization of the squamocoloumnar junction in the older age group indicates that it should be used in screening of women before they are of an age when the retreat of the transformation zone into the endocervix renders it invisible to the visual method.

It is to be noted that all the patients included in our study had never undergone Pap smear screening for cervical cancer. This shows that ever-increasing participation in the screening program must be given priority, to decrease the incidence of cervical premalignant and malignant lesions. Routine screening in Bangladesh is not well-developed and there are no clear cut national health policies for a cervical cancer screening program by Pap smear cytology. There is little awareness among the general population, healthcare professionals, and policy makers about cervical cancer prevention by Pap smear cytology. Environmental disasters such as floods, hurricanes, along with other causes of death such as diarrheal diseases, respiratory tract infections, and high maternal mortality concern national policy makers more than the deaths caused by cervical cancer. Therefore, failure of Pap test-based cervical cancer screening in preventing otherwise preventable deaths may be attributed to lack of proper national healthcare policy, limited access to healthcare centers by a major subset of the population, failure of the eligible women to come for screening with follow-up, and last but not the least lack of patient compliance.

Most of the patients included in our study were married when they were in their teens. These patients had increased risk of HPV as there was a biological predisposition of the immature cervix of the adolescent to persistent HPV infection, which augmented the risk of cancer development.\[[@ref21]\] Therefore, family planning, sexual education, and HPV vaccination should be targeted toward this early age group. However, information provided in this study will in addition encourage further utilization of Pap smear as a screening method for cervical cancer in peri- / postmenopausal women.

From this study it is evident that unlike in the developed countries, Pap smear cytology-based screening is not well-organized enough in Bangladesh. Those who are being detected by the screening process are the symptomatic ones. The Pap test is done as a part of investigations related to the management of these patients. Therefore, facilities for cytological screening should be extended up to the primary health care level. If possible HPV testing should be included too. All the women who were reported as LSIL / HSIL in our study were counseled and advised for colposcopic biopsy and histopathology. Regrettably, so far, only a very small percentage (34.5%) has undergone biopsy and histopathology. Ours is a hospital-based study and an advanced study under a well-organized screening system, with a large number of cases, is in demand, to reveal the exact statistics of premalignant and malignant cervical lesions, in Bangladesh.

CONCLUSIONS {#sec1-5}
===========

The present study highlights that women of age 45 years or above harbor the bulk of premalignant and malignant lesions in Pap smears. This signifies that these women are among the under users of cytological screening. Hence, they should be efficiently brought under the cervical cancer screening program.
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